Voriconazole is a universal anti-fungal prophylaxis, which is frequently taken to the patients after hematopoietic stem cell transplantation and solid organ transplantation. Voriconazole can cause phototoxicity, multiple erythema in sun-exposed areas may develop actinic keratosis and cutaneous squamous cell carcinoma (cSCC) while taking voriconazole. In North America and Europe, case reports of phototoxicity and aggressive cSCC in patients on voriconazole have been documented. Also 4 cases of voriconazole-associated cSCC have recently been reported in Japan. We describe a Japanese woman with multiple cSCC associated with recurrence of cSCC after discontinuing voriconazole.
Introduction
It is now established that voriconazole is an independent risk factor for the development of cutaneous malignancy in organ transplant recipients [1] [2] [3] . Recently, a restrospective study from the Mayo Clinic confirmed the association between voriconazole and cutaneous squamous cell carcinoma (cSCC) also after allogeneic hematopoietic stem cell transplantation (allo-HSCT) and identified cumulative days of voriconazole as a risk factor for cSCC [4] ). We report here a cord blood umbilical transplant recipient who developed multiple cSCC in sun-exposed areas in the setting of voriconazole-induced photodysplasia.
Case Report
A 73-year-old Japanese woman with a history of recurrent follicular lymphoma underwent allogeneic umbilical cord blood transplantation in January 2013.
She first suffered from follicular lymphoma at the age of 65 with recurrence at 66 and 68. The patient had no family history. She had one total body irradiation (TBI) treatment before the transplantation. Immediately after the transplantation, the patient was treated with immunosuppression regimen consisting of prednisone and tacrolimus and she had taken these immunosuppressive therapies with chronic graft versus host disease (GVHD) for 1 year.
Shereceived prophylactic voriconazole at 200mg twice daily for Aspergillus bronchial colonization from February 2014 to October 2017. In 21 months after continuing voriconazole, photosensitivity and lentigines appeared in sun-exposed areas. She had no photosensitivity in the past. In October 2017, her transplantation team consulted her to the dermatology clinic to evaluate multiple erythema keratosis in sun-exposed areas and a large, growing lesion of her left cheek (Figure 1-a, b) . We found a large one on her left cheek with a diameter of 1.0 cm (Figure 1-c (Figure 2-a) and it was excised with a 1cm margin along with the underlying periosteum. She discontinued voriconazole at that time. After that, the keratinaization of the face and the backs of the hands frequently occurred (Figure 1-d) . After starting her on 5-fluorouracil (5-FU) topical cream, although the keratinizing erythema in part of the fingers disappeared, the lesion on the hand rapidly increased (Figure 1-e) .
When we resected 11 lesions surgically, 9 sites were cSCC invasive. The lesion on the left hand was poorly differentiated cSCC (Figure 2-b) and invaded the proper plantar digital nerve of the second finger, she received radiation treatments. 3 weeks later, a new lesion on the left forehead and a recurrent lesion on the left hand appeared.
The skin biopsy results also showed poor differentiated cSCC. The left hand was amputated. Afterward, she has not presented with lymphadenopathy and distant metastasis on positron emission tomography (PET)/computed tomography (CT) scan imaging. However, new lesions still in sun-exposed areas appeared one year after discontinuing voriconazole. (b) poor-differentiated cutaneous squamous cell carcinoma on the left hand (HE staining ×400).
Discussion
Voriconazole therapy is often required for extended periods, in particular, patients with ongoing immune system dysfunction such as allo-HSCT recipients and SOT recipients. It has been reported that the number of patients with onset multiple erythema and pigments in sun-exposed areas have increased, and they become AK or cSCC while taking voriconazole. The mechanisms by which voriconazole leads to the development of phototoxicity are not clearly understood. As one possibility, it has been suspected that voriconazole induced phototoxicity may be linked to the subsequent development of skin cancer and primary metabolite voriconazole N-oxide may be involved [5, 6] ). The association was first reported in late 2007, with further cases being reported in bone marrow and solid organ transplant recipients, as well as those with the human immunodeficiency virus [1] ).
Epaulard et al. have reported the dramatic regression of preneoplastic lesions within several months after discontinuing voriconazole from 4 cases [3] ). In Japan, 4 cases of voriconazole-associated SCC have recently been reported. These lesions of 2 patients were almost clearance after discontinuing voriconazole, on the other hand, those of the other patienst were recurrent and the other patient was aggressive [6] ). Our patient also still appeared one year after discontinuing voriconazole.
A cohort study from Bridgam and Women's Hospital reported that the patients with 2 to 9 cSCCs have a higher local recurrence rate and nodal metastasis than patients with 1 cSCC, and markedly the recurrence rate of the patients with 10 or more cSCCs was much higher in the accumulation results of 10 years [7] ). It is considered that the carcinogenesis of the multiple cSCC may include other multiple factors, the pathogenesis may be different from the general cSCC. Many studies reported that mutagenesis after TBI [8] ), chronic inflammation with GVHD [8] ), mutations by UV radiation [9]) , Human papilloma virus (HPV), or other as yet uncharacterized viruses [10] ), the effects of carcinogenicity and cytotoxicity from immunosuppressants [11] [12] [13] ) and cell adhesion molecules [14] ) may cause multiple cSCC or high risk cSCC. Previous studies have also found both protective and deleterious associations between different HLA types and risk of cSCC in organ transplant recipients. Expression of HLA-A3, -A11, -B27, -DR1, and -DR7 has been suggested to increase risk of non-melanoma skin cancer (NMSC) in some studies [15] ). The patient has HLA-A24, -A26, -B62, -B52, -DR12, and -DR15, those types are not grouped into the risk of cSCC.
Taken together, the lesions of our patient occured in only sun-exposed areas, which considers that these multiple factors trigger skin lesions and UV exposure and voriconazole may promote the development of multiple cSCC. Even though the lesions are in situ, that has the high risk to invasive much early, which is important to remove and treat these lesions as far as possible and the dermatologists should continue dermatologic management of HSCT and SOT recipients carefully.
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